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Abstract
Background: Previous studies revealed low participation in cervical cancer screening among immigrants compared
with non-immigrants. Only a few studies about factors associated with immigrants’ lower participation rates have
been conducted in European countries that have universal access for all eligible women. Our study aimed to
explore factors associated with cervical screening participation among women of Russian, Somali, and Kurdish
origin in Finland.
Methods: We used data from the Migrant Health and Well-being Survey, 2010-2012. Structured face-to-face
interviews of groups of immigrants aged 25-60 yielded 620 responses concerning screening participation in the
previous five years. Statistical analysis employed logistic regression.
Results: The age-adjusted participation rates were as follows: among women of Russian origin 73.9% (95% CI 68.1-79.7),
for Somalis 34.7% (95% CI 26.4-43.0), and for Kurds 61.3% (95% CI 55.0-67.7). Multiple logistic regressions showed that the
most significant factor increasing the likelihood of screening participation among all groups was having had at least one
gynecological check-up in the previous five years (Odds ratio [OR] = 6.54-26.2; p < 0.001). Other factors were higher
education (OR = 2.63; p = 0.014), being employed (OR = 4.31; p= 0.007), and having given birth (OR = 9.34; p= 0.014),
among Kurds; and literacy in Finnish/Swedish (OR = 3.63; p = 0.003) among Russians.
Conclusions: Our results demonstrate that women who refrain from using reproductive health services, those who are
unemployed and less educated, as well as those with poor language proficiency, might need more information on the
importance of screening participation. Primary and occupational healthcare services may have a significant role in
informing immigrant women about this importance.
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Background
Cervical cancer is one of the most common cancers
among women worldwide and thus a significant public
health problem [1]. Globally, about 528,000 new cases of,
and 266,000 deaths from cervical cancer were reported in
2012; approximately 87% of those occurred in developing
countries [2]. This disease can be detected early by regular
Smear (Pap) tests, widely used to screen women for the
disease through organized or opportunistic screening pro-
grams [3]. The World Health Organization recommends
cervical cancer screening to all women as most of those at
risk might be asymptomatic [4]. The effectiveness of the
screening in most developed countries is sufficiently evi-
dent. Appropriate screening and health education pro-
grams have reduced both the incidence and mortality
rates [5, 6]. Previous studies highlight that, despite the
availability and effectiveness of this screening in the most
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developed countries, a high proportion of cervical cancer
patients had irregular or no screening [7, 8].
Previous studies reported immigrants’ low cervical
cancer screening participation compared with non-
immigrant women in different countries [9–11], indicat-
ing that the screening participation varies within and
across various ethnic groups. Several factors account for
low screening participation among immigrants; examples
are screening ineffectiveness, inaccessibility of healthcare
services, unaffordable medical treatments, lack of aware-
ness of screening, and risk of cervical cancer [1, 12–14].
Other barriers are poor language proficiency, lack of
trust in healthcare services, experiences of discrimin-
ation [15, 16], perceived embarrassment or anxiety with
Pap test procedures, or Female Genital Mutilation
(FGM) experiences [17]. Factors such as higher educa-
tion level, being married or in common law relationship,
younger age of migration and longer stay in the host
country [9, 11, 18, 19], being employed, having given
birth, and higher number of family members, [20–23]
increase the likelihood of screening participation among
immigrants.
Finland has a focus on preventive care and public
healthcare services covering the entire population of ap-
proximately five million. The goal is to ensure equal ac-
cessibility to healthcare for all inhabitants. Since the
1960s, a nation-wide ‘cost-free’ organized cervical cancer
screening program has targeted all women in selected
age groups (30 to 60) using a five-year interval; some
municipalities target women aged 25 to 65 [3]. Women
are identified from the national population register and
receive personal invitation letters [24]. Among the gen-
eral Finnish population, the screening participation
rate is currently about 70% of all women invited to
the systematic screening [3]. They may also have op-
portunistic (non-organized) tests taken on their own
initiative or with a referral from their healthcare pro-
viders. Only a few studies exist about cervical cancer
screening participation among immigrants in other Euro-
pean countries (Sweden, Norway, and the Netherlands)
that have equally universal access for all eligible women
[11, 20, 25, 26].
As the population of minority women increases, it is
imperative to assess factors associated with screening
participation, i.e. enabling factors and barriers for par-
ticipation among different immigrant women living in
Finland. The number of immigrants including females in
Finland has increased in recent years [27]. Previous
studies in Finland revealed lower participation rates for
cervical cancer screening among immigrants compared
with the general Finnish population [28]. To date, how-
ever, the reasons for this low participation have been un-
explored. The aim of our study is to explore factors
associated with cervical screening participation among
women of Russian, Somali, and Kurdish origin in Finland.
Such knowledge is necessary for developing efficient
public health screening programs and appropriate alloca-
tion of resources. The goal is to enhance intervention
strategies for increasing cervical cancer screening partici-
pation among immigrants.
Methods
Study population
Our data came from the Migrant Health and Well-being
Survey, 2010-2012, of the Finnish National Institute for
Health and Welfare (THL. The sample included 3000 im-
migrants, 1000 from each of the three countries of origin,
i.e. those from Russia or the Soviet Union, Somalia, and
Kurds from Iraq or Iran [29].The three major migrant
groups were selected to represent different geographical
areas. Russians were the largest, Somalis were the fourth
largest, and Kurds were the sixth largest groups of the mi-
grants in Finland listed by foreign language. The latter are
Iraqi and Iranian refugees who have been among the lar-
gest groups of quota refugees accepted into Finland in re-
cent years [30]. The Somali group were mainly refugees
and Muslims. The sample was stratified by municipality
and ethnic groups and randomly drawn from the Finnish
National Population Registry. The inclusion criteria were
native language, the above-mentioned countries of origin,
age 18-64, having lived in Finland for at least one year,
and living in one of the six cities with high proportions of
immigrants: Helsinki, Espoo, Vantaa, Turku, Tampere, and
Vaasa. For one part of the study protocol, the participation
rates were as follows: Russians 70%, Somalis 51%, and
Kurds, 61%. We obtained responses to the question about
cervical cancer screening (Pap test) participation in the
previous five years from 620 women (291 Russians, 132
Somalis, 197 Kurds) in the age group 25-60, the target age
group for the Finnish national screening program.
Data collection and variables
Trained bilingual interviewers conducted structured
face-to-face interviews, using the native languages of the
participants. These interviews covered several topics on
health, well-being and health service utilization. The
dependent variable was self-reported participation in
screening in the previous five years in Finland; answers
were recorded as ‘yes’ or ‘no,’ without distinguishing
whether such tests were opportunistic or taken as part
of an organized screening program. Based on previous
studies on potential factors associated with cervical can-
cer screening [9–12, 17, 21, 31], we divided the explana-
tory variables into four main categories. They were
socio-demographic factors and variables related to immi-
gration, health services, health status and women’s
health (Fig. 1).
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Statistical analyses
Statistical analyses used the StataSE/13 software package.
First, basic descriptive information, frequencies, and distri-
butions, were explored by country of origin. We detected
several interactions (p < 0.15); the interaction of country of
origin with the length of stay in Finland (p = 0.0326), liter-
acy (p = 0.0268), and marital status (p = 0.1054). We con-
ducted further analyses separately for each country of
origin. We produced age-standardized proportions (%)
using predictive margins [32]. For the continuous variables,
we calculated means and standard deviations (SDs) among
those who responded to the question on screening pa-
rticipation in the previous five years (n = 620). Next, we an-
alyzed age-adjusted bivariate associations between the
screening participation in the previous five years and poten-
tial explanatory variables by country of origin. Logistic re-
gression analyses provided Odds Ratios (ORs), 95%
Confidence Intervals (CIs), and p-values.
Based on the age-adjusted results, we created four
models for each immigrant group, considering factors
from the previous stage, using alpha level p < 0.15 as the
threshold. We then grouped these models; for instance,
for the model representing socio-demographic factors,
we selected the most significant variables for each immi-
grant group. We did the same for the models represent-
ing factors related to immigration, health services use,
and health status. Thus, in the analyses, variables within
one variable group (for example, socio-demographic)
were adjusted for age plus each other. To create a final
parsimonious and robust multiple-adjusted model, from
the results of the previous analyses, we chose only those
factors with a statistical significance level of p < 0.15.
Thus, all the variables included in the final model were sim-
ultaneously adjusted for each other. To avoid multi-
correlation problems, before creating any multiple-adjusted
models, we checked correlations within potential explana-
tory variables. If there were high (r > 0.60) correlations, we
included only one of those highly correlating variables sim-
ultaneously in the same model.
All our analyses involved Finite Population Correction
(FPC) and the effects of non-response were statistically
corrected with Inverse Probability Weighting (IPW) [33].
Potential predictors of non-response were the migrant
group, age group, sex, city, and marital status. Using the
Bayesian Information Criterion (BIC), the best-fitting
model was chosen, and it included all the main effects of
the covariates. Interactions between variables little im-
proved the predicting power of the model. Afterwards
the model to IPW was applied; commonly utilized in
correcting the effects of non-response. To obtain repre-
sentative aggregated results across cities, we further cali-
brated the IPW weights with respect to the population
sizes of the strata.
Results
Descriptive results
Table 1 illustrates the main characteristics of the study
participants. The mean age of Russians was the highest
(42); their employment outside the home was relatively
high (63%), and so was their Finnish or Swedish language
proficiency (90%). However, a relatively low proportion
were married or living in common-law partnership (63%).
The mean age of migration was 30; about 82% of them
lived in the metropolitan area Helsinki, Espoo, and Vantaa,
Fig. 1 The dependent variable and potential explanatory variables in four main categories
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and 63% had lived in Finland for ten years or longer. They
reported similar rates of discrimination experiences (40%) as
Kurds (39%) but higher rates compared with Somalis (17%).
Among Somalis, the mean age was 39; the mean num-
ber of family members were 5.4 (compared with 3.8 for
Kurds and 2.5 for Russians). The mean age of migration
was 28; about 90% of them lived in the metropolitan
area, while some 70% had lived in Finland for ten years
or longer. Almost all of them reported Islam as their
main religion (99%), 75% Kurds also reported Islam,
while 91% Russians were Christian. Somalis had rela-
tively good self-rated health status (79%), compared with
58% in Kurds and 64% in Russians. Only 14% Somalis
had high school education, compared with 87% Russians
and 42% Kurds.
Kurdish women were the youngest (average 38), and
the mean age of migration was 27. Of them, 55%
lived in metropolitan area, while 62% had lived in
Finland for ten years or longer. This group had
almost the same proportion of those having given
birth at least once (91%, compared with 90% Somalis).
We had 34% Kurds and 22% Somalis reporting prob-
lems due to FGM. Questions on FGM were targeted
at those with evidence of prevalence in their country
of origin based on UNICEF Statistics [34], hence,
Russians were excluded.
Table 1 displays the weighted age-adjusted propor-
tions of screening participation by country of origin.
Significant differences existed between these countries
(p < 0.001). The participation rate was highest among
Table 1 Characteristics of study participants by country of origin: weighted and age-adjusted proportions (%) or means and
standard deviations (SD) among women who responded to the question of Pap test participation N/A = Not applicable
(Question was not asked)
Characteristics Total n of
respondents
RUSSIAN (n=291)
n(%)
SOMALI (n=132)
n(%)
KURDISH (n=197)
n(%)
Socio-demographic category
Age: Mean (SD) 620 42.3 (10.4) 39.3 (9.1) 38.4 (8.5)
High school in any country 618 249 87.0 16 14.4 79 42.0
Literacy in Finnish / Swedish 596 254 90.7 76 71.3 152 79.8
Married or common law
partnership
617 191 62.7 97 75.8 153 75.4
Main Religion Christian for Russians 617 202 72.6 130 99.2 150 75.1
Islam for Somali & Kurdish
Number of family members:
Mean (SD)
620 2.54 (1.1) 5.37 (2.8) 3.75 (1.6)
Employment status Housewife 616 30 13.5 48 42.7 33 18.2
Employed 616 189 62.8 46 30.4 96 48.8
Living outside of the
metropolitan area of Finland
620 187 81.0 94 89.7 116 55.0
Immigration category
Age of migration: Mean (SD) 618 30.2 (10.7) 27.6 (9.8) 26.8 (8.8)
Living in Finland for ten years or longer 618 188 63.4 81 68.7 122 61.6
Has had discrimination experience 620 291 40.0 132 17.0 197 39.0
Health care services category
Pap test taken (previous five years) 620 219 73.9 40 34.7 121 61.3
At least one general health check-up
(previous five years)
616 261 92.2 69 57.7 152 77.2
At least one gynecological check-up
(previous five years)
616 213 73.8 34 30.5 97 50.1
Distrust in public health care services 614 123 41.1 26 23.7 53 27.4
Health category
Very good or good self-rated health status 620 166 64.4 104 78.8 111 58.3
Has ever given birth 608 235 74.6 111 89.9 180 90.9
Has had female genital mutilation (FGM) 309 N/A 93 79.0 67 36.0
Has experienced problems due to FGM 155 N/A 16 21.8 22 33.6
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Russians [73.9% (95% CI = 68.1-79.7)], followed by
Kurds [61.3% (55.0-67.7)]; Somalis had the lowest
[34.7% (26.4-43.0)].
Factors associated with participation in cervical cancer
screening
Table 2 illustrates the age-adjusted bivariate associations
between potential factors and participation in screening
in the previous five years by country of origin. When ad-
justed for age, the significant factor for higher screening
participation common to all groups was having had at
least one general health exam (p-values ranging from
0.025 to <0.001) or gynecological check-up (p < 0.001) in
the previous five years.
Table 3 displays the results of the first multiple logistic
regression models; the estimates within each of the four
variable groups are adjusted for age plus each other.
Here, the only significant common factor was having
had a gynecological check-up in the previous five years
(p < 0.001).
Table 4 illustrates the results of the final multiple lo-
gistic regression models; the estimates are adjusted sim-
ultaneously for all other variables in each model. Among
Table 2 Age-adjusted bivariate associations between the Pap test participation in the previous five years and explanatory variables
by country of origin
Variables RUSSIAN (n=291)
OR (95% CI)
p SOMALI (n=132)
OR (95% CI)
p KURDISH (n=197)
OR (95% CI)
p
Socio-demographic category
Age (continuous) 1.02(0.99-1.05) 0.218 1.02(0.98-1.06) 0.249 1.01(0.98-1.04) 0.527
High school in any country 1.09(0.48-2.46) 0.837 1.97(0.73-5.32) 0.181 1.53(0.87-2.69) 0.138
Literacy in Finnish / Swedish 4.04(1.76-9.23) 0.001 2.48(0.86-7.14) 0.091 1.19(0.60-2.35) 0.617
Married / common law
partnership
0.98(0.53-1.82) 0.951 1.70(0.65-4.40) 0.276 2.50(1.32-4.73) 0.005
Main religion Christian for Russians 0.79(0.41-1.52) 0.488 N/E 1.36(0.70-2.64) 0.367
Islam for Somali & Kurdish
Number of family members
(Continuous)
1.38(1.04-1.84) 0.026 1.09(0.96-1.25) 0.164 1.26(1.04-1.53) 0.018
Employment status Housewife 1.86(0.62-5.60) 0.266 0.77(0.29-2.05) 0.604 2.23(0.93-5.38) 0.073
Employed 1.89(0.96-3.70) 0.065 0.63(0.24-1.66) 0.350 3.31(1.79-6.11) <0.001
Living outside the metropolitan
area of Finland
1.33(0.73-2.41) 0.355 0.11(0.03-0.46) 0.002 1.96(1.11-3.46) 0.021
Immigration category
Age of migration (continuous) 0.92(0.88-0.98) 0.005 0.95(0.90-1.02) 0.162 1.00(0.94-1.05) 0.916
Living in Finland for ten years
or longer
2.14(1.14-4.03) 0.018 1.28(0.57-2.87) 0.551 0.95(0.54-1.69) 0.870
Has experienced any
discrimination
2.19(1.16-4.14) 0.016 0.85(0.32-2.25) 0.744 1.17(0.67-2.04) 0.588
Health care services category
At least one general health
check-up (previous five years)
3.38(1.53-7.48) 0.003 2.58(1.13-5.92) 0.025 3.40(1.76-6.56) <0.001
At least one gynecological
check-up (previous five years)
8.38(4.19-16.8) <0.001 11.8(4.69-29.5) <0.001 23.5(11.1-49.7) <0.001
Distrust in public healthcare
services
1.22(0.66-2.25) 0.533 0.25(0.08-0.74) 0.520 0.83(0.45-1.53) 0.560
Health category
Very good or good self-rated
health status
1.20(0.64-2.23) 0.565 1.36(0.53-3.46) 0.520 1.58(0.88-2.82) 0.123
Has ever given birth 1.80(0.84-3.88) 0.131 1.46(0.39-5.47) 0.725 8.15(2.33-28.5) 0.001
Has had Female genital
mutilation (FGM)
N/A 0.19(0.45-3.16) 0.725 1.08(0.60-1.93) 0.794
Has experienced problems
due to FGM
N/A 0.21(0.05-0.93) 0.041 1.23(0.44-3.47) 0.694
N/E Not estimated, N/A Not applicable (Question was not asked)
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Russians, in addition to age, significant factors (p < 0.05)
associated with higher likelihood of screening participa-
tion were literacy in Finnish/Swedish (p = 0.003) and
gynecological health check-ups in the previous five years
(p < 0.001). Discrimination experiences (p = 0.085) and
higher age of immigration (p = 0.104) approached statis-
tical significance.
Among Somalis, the significant factor associated with
higher likelihood of screening participation was having had
at least one gynecological check-up in the previous five years
(p < 0.001); living outside of metropolitan area significantly
decreased the likelihood of participation (p= 0.035).
Among Kurds, factors increasing the likelihood of sc-
reening participation were as follows: high school education
(p = 0.014), being employed (p = 0.007), having given birth
at least once (p = 0.014), and having had a gynecological
check-up in the previous five years (p < 0.001).
Discussion
The aim of this study was to explore factors associated
with participation in cervical cancer screening among
immigrant women of Russian, Somali, and Kurdish ori-
gin living in Finland. We included women aged 25-60
for the analyses because, in Finland, all women are usu-
ally invited to cervical cancer screening from age 25 or
mostly from 30 until 60 or 65, depending on the munici-
pality [3]. Women participate in mass screening, oppor-
tunistic testing, or both. Consistent with previous results
[35], the most significant factor for screening participa-
tion among all the groups was having had gynecological
check-ups in the previous five years. Individuals’ general
physicians or gynecologists have a vital role to play in re-
ferring women to preventive care services or advising
their utilization [13, 36, 37]. Another factor for higher
screening participation common among women with
Table 3 Multiple logistic regression models adjusted simultaneously for variables within each main category a
Variables RUSSIAN
OR (95% CI)
p SOMALI
OR (95% CI)
p KURDISH
OR (95% CI)
p
Socio-demographic category (n = 286)b (n = 17)b (n = 196)b
Age (continuous) 1.03(0.99-1.06) 0.092 1.05(0.99-1.10) 0.089 1.03(0.99-1.07) 0.107
High school in any country N/A N/A 1.86(1.01-3.44) 0.047
Literacy in Finnish / Swedish 3.80(1.60-9.01) 0.002 2.38(0.78-7.31) 0.129 N/A
Married/common law partnership N/A N/A 1.98(0.93-4.21) 0.075
Number of family members
(Continuous)
1.38(1.00-1.91) 0.047 N/A 1.23(1.01-1.59) 0.038
Employment status Housewife 1.32(0.36-4.86) 0.680 N/A 1.67(0.69-4.05) 0.257
Employed 1.69(0.84-3.37) 0.137 N/A 3.35(1.73-6.45) <0.001
Living outside of the metropolitan
area of Finland
N/A 0.10(0.02-0.44) 0.002 2.29(1.28-4.11) 0.005
Immigration category (n = 291)b (N/A) (N/A)
Age (continuous) 1.12(1.01-1.24) 0.029 N/A N/A
Age of migration (continuous) 0.91(0.82-1.00) 0.042 N/A N/A
Living in Finland for ten years or longer 0.65(0.21-1.94) 0.437 N/A N/A
Has experienced any discrimination 2.01(1.03-3.93) 0.040 N/A N/A
Health care services category (n = 289)b (n = 129)b (n = 194)b
Age (continuous) 1.04(1.00-1.07) 0.042 1.03(0.98-1.09) 0.186 1.02(0.99-1.06) 0.191
At least one general health check-up
(previous five years)
1.81(0.75-4.36) 0.182 1.40(0.53-3.65) 0.495 2.15(1.05-4.40) 0.035
At least one gynecological check-up
(previous five years)
7.55(3.73-15.3) <0.001 9.38(3.56-24.7) <0.001 20.9(9.84-44.5) <0.001
Distrust in public healthcare services N/A 0.31(0.09-1.12) 0.073 N/A
Health category (n = 291)b (n = 113)b (n = 195)b
Age (continuous) 1.01(0.97-1.04) 0.600 1.03(0.98-1.07) 0.207 1.01(0.97-1.05) 0.586
Very good or good self-rated health status N/A N/A 1.64(0.90-2.99) 0.108
Has ever given birth 1.80(0.84-3.88) 0.131 N/A 8.05(2.18-29.7) 0.002
Has experienced problems due to FGM N/A 0.23(0.53-1.01) 0.051 N/A
a = In each category model, all variables included are simultaneously adjusted for each other
b = Number of observations with non-missing value in all variables in the model
N/A Not applicable, because this variable was not included in the model
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Russian and Kurdish origins was having given birth at
least once. However, in the final model, this factor was
significant only for Kurdish women. Women who do not
use reproductive health services might need more infor-
mation on the importance of screening [21, 22].
In general, Russians were the most active in cervical can-
cer screening participation. One facilitating factor was liter-
acy in Finnish/Swedish, the official languages of Finland.
Studies have highlighted poor language proficiency as one
of the most significant barriers to screening participation
among immigrants [15, 17, 38]. Adequate communication
skills promote accessibility to healthcare services such as
screening. Hence, it is crucial that recipients can read and
understand the content of the screening invitation letter in
the official language of the country and communicate with
healthcare professionals [39]. Another factor was a long
period of stay in Finland (minimum ten years), consistent
with previous studies [9, 15] yet, it turned non-significant
when adjusted for other immigration-related variables.
Staying long enough in the host country enables immi-
grants to get acquainted with the healthcare system. Having
many members in the family was associated with higher
participation, consistent with an earlier study [23]. How-
ever, this factor became non-significant when adjusted for
other socio-demographic factors. For Russians, one barrier
was a high age of migration; it remained almost significant,
even in the final model; this finding is consistent with previ-
ous studies [9, 11]. Young immigrants have a better chance
of acquiring language skills mainly through schools, where
they are more likely to be exposed to health promotion, in-
cluding information about the purposes of screening.
Somalis reported the lowest participation rate, consist-
ent with an earlier finding that Somali and Muslim
women participate less in cervical cancer screening and
other screenings compared with other immigrant groups
or non-immigrants [40]. Language problems may exist,
leading to increased need to use medical interpreters
among this group [17, 40]. Living outside of metropolitan
area was a barrier among Somalis in our study. These
women might have difficulties in accessing screening sites
due to longer distances and less public transportation;
these results confirm similar studies [31, 41]. Another
potential barrier among Somalis was having had FGM-
related problems. However, when adjusted for other fac-
tors, this factor became non-significant in the final model.
This aspect may be ascribed to lack of statistical power,
with only a small number of Somali women reporting
problems. Specifically, women with FGM may experience
discomfort and embarrassment during a gynecological
examination [17], which can constitute as a barrier to
screening. Another barrier in our initial analysis, which
became non-significant in the final model, was distrust in
public healthcare. This can be associated with lack of trust
in physicians or other healthcare staff, as indicated in a
previous study [16].
Among Kurdish women, higher education level and
being married or in a common-law partnership were as-
sociated with greater participation in cervical cancer
Table 4 Final multiple logistic regression models for each country of origin
Variables RUSSIAN (n=284)
OR (95% CI)
p SOMALI (n=98)
OR (95% CI))
p KURDISH (n=191)
OR (95% CI)
p
Age (Continuous) 1.10(1.02-1.18) 0.015 1.06(0.99–1.13) 0.074 1.02(0.98-1.07) 0.325
High school in any country N/A N/A 2.63(1.22-5.67) 0.014
Literacy in Finnish/ Swedish 3.63(1.53-8.60) 0.003 2.58(0.83-8.07) 0.102 N/A
Married / common law partnership N/A N/A 0.69(0.25-1.89) 0.468
Number of family members
(continuous)
1.33(0.82-2.14) 0.244 N/A 1.23(0.95-1.58) 0.113
Employed 1.64(0.73-3.73) 0.230 N/A 4.31(1.49-12.5) 0.007
Living outside of the metropolitan
area of Finland
N/A 0.15(0.02-0.87) 0.035 0.77(0.34-1.71) 0.517
Age of migration (continuous) 0.95(0.89-1.01) 0.104 N/A N/A
Has experienced any discrimination 1.91(0.91-3.99) 0.085 N/A N/A
At least one general health check-up
(previous five years)
N/A N/A 1.86(0.87-3.98) 0.109
At least one gynecological check-up
(previous five years)
9.69(4.52-20.7) <0.001 6.54(2.15-19.8) <0.001 26.2(11.4-60.1) <0.001
Distrust in public health care services N/A 0.33(0.09-1.26) 0.105 N/A
Very good or good self-rated health status N/A N/A 0.81(0.31-2.14) 0.676
Has ever given birth 0.96(0.28-3.29) 0.953 N/A 9.34(1.58-55.1) 0.014
Has experienced problems due to FGM N/A 0.67(0.15-3.01) 0.601 N/A
N/A Not applicable, because variable was not included in the model
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screening, in line with previous studies [15, 19, 35, 42].
This aspect might reflect the role of husbands/part-
ners as well as utilization of reproductive healthcare
services [43]. Although, in Finland, the organized
screening program is free of charge to all eligible
women, being employed was associated with screening
participation among Kurds, as demonstrated in earlier
studies [20, 44]. Some members of this group may be
somewhat unaware of the screening program, the health-
care system in Finland, and the purpose of preventive
healthcare services, which are explained in occupational
healthcare to employees.
Strengths and limitations of the study
The strengths of this study are that it has a population-
based design and satisfactory response rates among Rus-
sian and Kurdish participants. To promote willingness to
respond to gender-specific issues, the interviewers were
mostly female. Bilingual interviewers spoke the same
language as the participants, thus promoting under-
standing about the study purpose and specific interview
questions [29]. The study has some limitations. Screen-
ing participation in the previous five years was self-
reported; as such, some recall bias [45, 46] or reporting
errors with participants unfamiliar with screening might
exist. Further, some interviews had male interviewers
when a female interviewer was unavailable; this may
have caused some reporting bias or item-specific non-
response, especially in questions related to reproductive
health. However, the interviewers were trained to specify
unfamiliar terms where necessary.
Among Somalis, the response rate to the entire survey
and item response to screening participation were lower
in comparison to Russian and Kurdish women. This fea-
ture limited the statistical power of the analysis and
might have produced some bias in the study results. It
may also explain some of the non-significant associa-
tions in this study. We observed wide Confidence Inter-
vals, especially among Kurds on the variable ‘Has ever
given birth.’ Among Kurdish women, 90.9% had given
birth, which means that only a few (n = 15) had never
given birth. Among these 15 women, only three reported
having had a Pap test taken. Thus, this variable may be
underpowered in our multiple adjusted analysis.
The variation in screening participation among the im-
migrant groups might be partially due to factors such as
cultural beliefs and norms, which were not included in
the data collection for this study. A qualitative research
with an ethnographic approach [47, 48] might be suc-
cessful in studying such factors, especially among Somali
women. An ethnographic method would provide a dee-
per understanding of Somali women’s participation bar-
riers and thus an opportunity to support their screening
participation.
These limitations notwithstanding, this study has suc-
ceeded, for the first time in Finland, in identifying some
enabling factors and barriers associated with screening
participation among immigrant groups. This study dem-
onstrates that, although Finland, like some other European
countries [11, 20, 25, 26] offers ‘cost-free’ screening target-
ing all eligible women, disparities exist in using this service
among different immigrant groups. These results are
worth considering when planning interventions to en-
hance screening participation among immigrants.
Conclusion
Participating in cervical cancer screening was facilitated
and hindered mostly by different factors among the immi-
grant groups in this study. Our results suggest that women
who refrain from using reproductive health services and
those unemployed and with low education might need
more information on the importance of screening participa-
tion. Primary and occupational healthcare services may
have a significant role in informing immigrant women
about this importance. In addition to the factors identified
in our study, others such as cultural beliefs and norms
might explain why some immigrants seldom participate in
cervical cancer screening. To learn more about these cul-
tural factors and health-related beliefs, qualitative studies
with different approaches are imperative.
Acknowledgements
The participants, field workers, and experts of the study group are warmly
acknowledged. We acknowledge Dr Gerald G Netto at the University of
Eastern Finland for checking the English language of this paper.
Funding
The writing of this paper was supported by grants received from the Finnish
Cancer Society (TK), the Paavo Koistinen Foundation, and Saimaa Cancer
Society, Finland (EEI).
Authors’ contributions
EEI conceived the study idea, executed the literature search, ran the
statistical analyses, and drafted the manuscript. TK supervised the statistical
analyses and writing of the manuscript. AC provided expertise for the
Maamu data. TJ assisted with advice on statistical analyses. MK and A-M P
contributed to the drafting of the manuscript. PK provided expertise for the
Maamu study, assisted with the acquisition of the data set, participated in
selecting and defining the variables, choosing the models for the study, and
contributed to the writing of the manuscript. EEI, TK, and PK, participated in
the conceptualized design of the study, interpreting the study results, and re-
vising its intellectual context. All authors participated in the drafts of the
manuscript and reviewed and approved its final version for submission.
Availability of data and materials
The data are not openly shared due to data protection regulations, but data
can be obtained for research purposes following the guidelines at the survey
website: https://www.thl.fi/en/web/thlfi-en/research-and-expertwork/
population-studies/migrant-health-and-wellbeing-study-maamu-/information-
for-researchers.
Competing interests
TK has no competing interest concerning the present work, but she reports
having served as an occasional consultant in 2012–2015 to a pharmaceutical
company involved in nicotine dependence treatment, Pfizer. Other authors
declare that they have no competing interests.
Idehen et al. BMC Women's Health  (2017) 17:19 Page 8 of 10
Consent for publication
Not applicable.
Ethics approval and consent to participate
The coordinating ethical committee of the Hospital District of Helsinki and
Uusimaa in Finland granted ethical approval for the study (325/13/03/00/
2009). Each participant submitted a written informed consent prior to the
interview.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1Institute of Public Health and Clinical Nutrition, University of Eastern Finland,
Yliopistoranta 1, P. O. Box 16277021 Kuopio, Finland. 2Department of Public
Health, University of Helsinki, Helsinki, Finland. 3Department of Welfare,
Equality and Inclusion Unit, National Institute for Health and Welfare (THL),
Helsinki, Finland. 4Department of Nursing Science, University of Eastern
Finland, Kuopio, Finland. 5Department of Public Health Solutions, National
Institute for Health and Welfare (THL), Helsinki, Finland.
Received: 31 March 2016 Accepted: 4 March 2017
References
1. Sankaranarayanan R, Ferlay J. Worldwide burden of gynaecological
cancer: The size of the problem. Best Pract Res Clin Obstet Gynaecol.
2006;20(2):207–25.
2. Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al.
Cancer incidence and mortality worldwide: Sources, methods and major
patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359–86.
3. Finnish Mass screening. Cervical cancer screening. https://www.cancer.fi/
syoparekisteri/en/mass-screening-registry/cervical_cancer_screening/.
Accessed 9 Mar 2017.
4. World Health Organization. Screening for Cervical Cancer. http://www.who.
int/cancer/detection/cervical_cancer_screening/en/. Accessed 9 Mar 2017.
5. De Peralta AM, Holaday B, McDonell JR. Factors affecting hispanic women's
participation in screening for cervical cancer. J Immigr Minor Health. 2015;
17(3):684–95.
6. Hakama M, Coleman MP, Alexe D, Auvinen A. Cancer screening: evidence
and practice in Europe 2008. Eur J Cancer. 2008;44(10):1404–13.
7. Spence AR, Alobaid A, Drouin P, Goggin P, Gilbert L, Provencher D, et al.
Screening histories and contact with physicians as determinants of cervical
cancer risk in Montreal, Quebec. Curr Oncol. 2014;21(6):294–304.
8. Spence AR, Goggin P, Franco EL. Process of care failures in invasive cervical
cancer: Systematic review and meta-analysis. Prev Med. 2007;45(2–3):93–106.
9. McDonald J, Kennedy S. Cervical cancer screening by immigrant & minority
in Canada. J Immigr Minor Health. 2007;9(4):323–34.
10. Harcourt N, Ghebre RG, Whembolua G, Zhang Y, Osman SW, Okuyemi KS.
Factors Associated with breast and cervical cancer screening behavior
among African Immigrant Women in Minnesota. J Immigr Minor Health.
2014;16(3):450–6.
11. Azerkan F, Sparen P, Sandin S, Tillgren P, Faxelid E, Zendehdel K. Cervical
screening participation and risk among Swedish-born and immigrant
women in Sweden. Int J Cancer. 2012;130(4):937–47.
12. Kivistik A, Lang K, Baili P, Anttila A, Veerus P. Women's knowledge about
cervical cancer risk factors, screening, and reasons for non-participation in
cervical cancer screening programme in Estonia. BMC Women's Health.
2011;11:43.
13. Kwok C, White K, Roydhouse JK. Chinese-Australian women's knowledge,
facilitators and barriers related to cervical cancer screening: a qualitative
study. J Immigr Minor Health. 2011;13(6):1076–83.
14. Robison K, Clark L, Eng W, Wu L, Raker C, Clark M, et al. Cervical cancer
prevention: asian-american women's knowledge and participation in
screening practices. Womens Health Issues. 2014;24(2):E231–6.
15. Chen W, Wang J. Chinese female immigrants english-speaking ability and
breast and cervical cancer early detection practices in the New York
Metropolitan Area. Asian Pac J Cancer Prev. 2013;14(2):733–8.
16. Schwei RJ, Kadunc K, Nguyen AL, Jacobs EA. Impact of sociodemographic
factors and previous interactions with the health care system on
institutional trust in three racial/ethnic groups. Patient Educ Couns. 2014;
96(3):333–8. http://dx.doi.org/10.1016/j.pec.2014.06.003.
17. Abdullahi A, Copping J, Kessel A, Luck M, Bonell C. Cervical screening:
perceptions and barriers to uptake among Somali women in Camden.
Public Health. 2009;123(10):680–5.
18. Lee-Lin F, Pett M, Menon U, Lee S, Nail L, Mooney K, et al. Cervical cancer
beliefs and pap test screening practices among Chinese American
immigrants. Oncol Nurs Forum. 2007;34(6):1203–9.
19. Shelton RC, Jandorf L, King S, Thelemaque L, Erwin DO. Cervical cancer
screening among immigrant Hispanics: an analysis by country of origin. J
Immigr Minor Health. 2012;14(4):715–20.
20. Van Leeuwen A, de Nooijer P, Hop W. Screening for cervical carcinoma -
Participation and results for ethnic groups and socioeconomic status.
Cancer Cytopathol. 2005;105(5):270–6.
21. Cerigo H, Coutlee F, Franco EL, Brassard P. Factors associated with cervical
cancer screening uptake among Inuit women in Nunavik, Quebec, Canada.
BMC Public Health. 2013;13:438.
22. Ogunsiji O, Wilkes L, Peters K, Jackson D. Knowledge, attitudes and usage of
cancer screening among West African migrant women. J Clin Nurs. 2013;
22(7-8):1026–33.
23. Seidel D, Becker N, Rohrmann S, Nimptsch K, Linseisen J. Socio-
demographic characteristics of participation in the opportunistic German
cervical cancer screening programme: results from the EPIC-Heidelberg
cohort. J Cancer Res Clin Oncol. 2009;135(4):533–41.
24. Lonnberg S, Anttila A, Luostarinen T, Nieminen P. Age-specific effectiveness
of the finnish cervical cancer screening programme. Cancer Epidemiol
Biomarkers Prev. 2012;21(8):1354–61.
25. Diaz E, Calderon-Larranaga A, Prado-Torres A, Poblador-Plou B, Gimeno-Feliu
L. How do immigrants use primary health care services? A register-based
study in Norway. Eur J Public Health. 2015;25(1):72–8.
26. Azerkan F, Zendehdel K, Tillgren P, Faxelid E, Sparen P. Risk of cervical
cancer among immigrants by age at immigration and follow-up time in
Sweden, from 1968 to 2004. Int J Cancer. 2008;123(11):2664–70.
27. Statistics Finland. Immigration and its gain increased from the previous year
2014. http://www.stat.fi/til/muutl/2015/muutl_2015_2016-05-17_tie_001_en.
html. Accessed 9 Mar 2017.
28. Virtanen A, Anttila A, Luostarinen T, Malila N, Nieminen P. Improving
cervical cancer screening attendance in Finland. Int J Cancer. 2015;
136(6):E677–84.
29. Castaneda A, Rask S, Koponen P, Mölsä M, Koskinen S. Migrant Health and
Wellbeing. A study on persons of Russian, Somali and Kurdish origin in
Finland. Finnish, with English abstract, Report 61. Helsinki: National Institute
for Health and Welfare (THL); 2012. Also available from https://www.thl.fi/
documents/10531/697263/Maamu_loppuraportti_tiivistelma_EN_.pdf/
3042f532-c876-45ec-a1d4-756943fe7b94.
30. Finnish Ministry of the Interior Annual Report on Immigration 2012. http://
www.migri.fi/download/46518_46515_Maahanmuuton_tilastokatsaus_2012_
ENG_web.pdf?fe8bed62c55bd488. Accessed 9 Mar 2017.
31. Lofters AK, Moineddin R, Hwang SW, Glazier RH. Low rates of cervical cancer
screening among urban immigrants: a population-based study in Ontario,
Canada. Med Care. 2010;48(7):611–8.
32. Graubard B, Korn E. Predictive margins with survey data. Biometrics. 1999;
55(2):652–9.
33. Robins J, Rotnitzky A, Zhao L. Estimation of regression coefficients when
some regressors are not always observed. J Am Statist Assoc. 1994;89(427):
846–66.
34. UNICEF. Female genital mutilation/cutting: A statistical overview and
exploration of the dynamics of change. New York: UNICEF Google
Scholar; 2013.
35. Grange G, Malvy D, Lancon F, Gaudin A, El Hasnaoui A. Factors
associated with regular cervical cancer screening. Int J Gynecol Obstet.
2008;102(1):28–33.
36. Taylor VM, Yasui Y, Nguyen TT, Woodall E, Do HH, Acorda E, et al. Pap smear
receipt among Vietnamese immigrants: the importance of health care
factors. Ethn Health. 2009;14(6):575–89.
37. Coughlin S, Breslau E, Thompson T, Benard V. Physician recommendation
for Papanicolaou testing among US women, 2000. Cancer Epidemiol
Biomark Prev. 2005;14(5):1143–8.
38. Jacobs E, Karavolos K, Rathouz P, Ferris T, Powell L. Limited English
proficiency and breast and cervical cancer screening in a multiethnic
population. Am J Public Health. 2005;95(8):1410–6.
Idehen et al. BMC Women's Health  (2017) 17:19 Page 9 of 10
39. Grandahl M, Tyden T, Gottvall M, Westerling R, Oscarsson M. Immigrant
women's experiences and views on the prevention of cervical cancer: a
qualitative study. Health Expect. 2015;18(3):344–54.
40. Morrison T, Wieland M, Ahmed S, Rajeev C. Disparities in Preventive Health
Services among Somali Immigrants and Refugees. J Immigr Minor Health.
2012;14(6):968–74.
41. Doescher MP, Jackson JE. Trends in cervical and breast cancer screening
practices among women in Rural and Urban Areas of the United States. J
Public Health Manag Pract. 2009;15(3):200–9.
42. Jennings-Dozier K, Lawrence D. Sociodemographic predictors of adherence
to annual cervical cancer screening in minority women. Cancer Nurs. 2000;
23(5):350–6.
43. Basu P, Sarkar S, Mukherjee S, Ghoshal M, Mittal S, Biswas S, et al. Women's
perceptions and social barriers determine compliance to cervical screening:
results from a population based study in India. Cancer Detect Prev. 2006;
30(4):369–74.
44. Lockwood-Rayermann S. Characteristics of participation in cervical cancer
screening. Cancer Nurs. 2004;27(5):353–63.
45. Lofters A, Vahabi M, Glazier RH. The validity of self-reported cancer
screening history and the role of social disadvantage in Ontario, Canada.
BMC Public Health. 2015;15:28.
46. Howard M, Agarwal G, Lytwyn A. Accuracy of self-reports of Pap and
mammography screening compared to medical record: a meta-analysis.
Cancer Causes Control. 2009;20(1):1–13.
47. Morse JM. Underlying Ethnography. Qual Health Res. 2016;26(7):875–6.
48. Smith VJ. Ethical and effective ethnographic research methods: a case study with
afghan refugees in California. J Empir Res Hum Res Ethics. 2009;4(3):59–72.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Idehen et al. BMC Women's Health  (2017) 17:19 Page 10 of 10
